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A B S T R A C T
Objectives: To determine the frequency, nature, and risk factors associated with physical injuries in
patients with epilepsy.
Methods: In this retrospective cohort study, patients 18 years of age and older with active epilepsy for at
least 1 year were included. A questionnaire (including age, gender, education, type of epilepsy, seizure
frequency, having aura, drug compliance, polypharmacy, comorbidity, type and place of injury) was
completed from patients and healthy individuals. Statistical analyses were performed using multiple
logistic regression and Chi-square tests.
Results: 264 patients with epilepsy and 289 healthy participants were studied. Among patients, 8.7%
reported severe injuries and 44.3% had mild injuries. Most patients reported soft tissue injuries, followed
by dental injury, burn, and head injury. Severe injuries were 2.9 times more frequent among patients
having generalized tonic–clonic seizures (GTCS) compared to healthy control; this was not statistically
signiﬁcant (P = 0.07). No patient reported having severe injuries due to SPS, myoclonic or absence
seizures. Mild injuries were 10.3 times more frequent among those with GTCS compared to healthy
control (P = 0.001). The relative risk for having injury in patients compared to control group was 3.42
(95% conﬁdence interval: 2.50–4.69). Injury was signiﬁcantly related to having GTCSs, illiteracy, having
fall with seizures, comorbidity and having uncontrolled seizures.
Conclusion: Physical injuries are common in patients with epilepsy; however most of these injuries are
mild. Severe injuries rarely occur in patients with seizures other than GTCS.
 2011 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
Contents lists available at SciVerse ScienceDirect
Seizure
jou r nal h o mep age: w ww.els evier . co m/lo c ate /ys eiz1. Introduction
Patients with epilepsy often have seizures with impairment of
consciousness and abnormal uncontrolled movements. In addi-
tion, they may have anti-epileptic drugs related side effects such as
drowsiness, ataxia, blurred vision, and diplopia.1 Therefore, these
patients carry speciﬁc risk of injury during their daily activities.2–5
This risk differs from what is usually expected in the general
population. Different authors reported different types and
frequency of injuries in patients with epilepsy. Similarly, there
are confusing reports regarding possible risk factors.6–16
Knowing the relative risk and also risk factors associated with
physical injuries in patients with epilepsy is useful in helping
patients prevent some of these injuries and living a normal life. The
aim of this study was to determine the frequency, nature, and risk* Corresponding author at: Neurosciences Research Center, Shiraz University of
Medical Sciences, Shiraz, Iran. Tel.: +98 935 2274990; fax: +98 711 6121065.
E-mail addresses: aliasadipooya@yahoo.com, asadipoa@sums.ac.ir
(A.A. Asadi-Pooya).
1059-1311/$ – see front matter  2011 British Epilepsy Association. Published by Else
doi:10.1016/j.seizure.2011.10.009factors that are associated with physical injuries in patients with
epilepsy. We tried to speciﬁcally determine the relative risks for
various types of physical injuries in these patients. We also tried to
speciﬁcally determine the risk factors associated with physical
injuries.
2. Materials and methods
In this retrospective cohort study, we included patients
18 years of age and older with active epilepsy for at least 1 year,
referred to our epilepsy clinic at Shiraz University of Medical
Sciences, Shiraz, Iran, from February through December 2009.
Patients were recruited on each Wednesday; therefore the
selection was random. The patients or caregivers were informed
about the study and if they agreed to participate, a questionnaire
was completed face-to-face by one of the authors (E.Y.). Active
epilepsy was deﬁned as history of at least 2 unprovoked seizures,
with at least one seizure in the past 5 years and currently taking
any anti-epileptic drug (AED). Level of education was categorized
into three groups: illiterate, undergraduate (high school or less)
and postgraduate (any university education). The questionnairevier Ltd. All rights reserved.
Table 1
Demographic characteristics of patients and controls.
Patients Controls P value
Number 264 289
Age (mean  SD) 28.7  10.5 32.6  11.1 0.448
Male (%)/female (%) 142 (53.8)/122 (46.2) 151 (52.2)/137 (47.8) 0.791
Illiteracy (%) 23 (8.7) 16 (5.5) 0.455
Undergraduate (%) 185 (70.1) 201 (69.6) 0.455
Postgraduate (%) 56 (21.2) 72 (24.9) 0.455
Employment (%) 111 (42) 127 (43.9) 0.512
SD, standard deviation.
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mental retardation (Intelligence Quotient score under 70 and
impairment in social skills or self care), type of epilepsy, age of onset
of seizures, seizure frequency, having a reliable warning before each
seizure (either as an aura or as myoclonic jerks), drug compliance,
current drugs, polypharmacy, number and types of injuries over the
past 12 months, place of injury (home, work, school, street, sport,
etc.), and some other relates issues. Epilepsy type was determined
according to the patient’s clinical and electroencephalographic
(EEG) ﬁndings (either as focal epilepsy, generalized epilepsy or
unclassiﬁed). Types of seizures [generalized tonic–clonic seizure
(GTCS), complex partial seizure (CPS), simple partial seizure (SPS),
myoclonic seizure, absence seizure, and other seizure types] were
recorded. Seizure frequency for each seizure type was recorded.
Polypharmacy was deﬁned as the concurrent use of two or more
AEDs. Drug compliance was assessed for the month prior to
assessment and was considered as ‘good’ (one or less than one
missed dose per month), ‘fair’ (one or less than one missed dose per
week) and ‘poor’ (more than one missed dose per week). Any
comorbid medical condition and comedications were recorded. The
type of the injury (submersion, burn, fracture, severe head injury,
soft tissue injury, dental injury and accident) was speciﬁed. For any
of these injuries, number of injuries, location of the incident and the
responsible seizure type (if any) was asked. Severe injury was
deﬁned as presence of submersion, burn, fracture, severe head injury
and accident. Severe head injury was deﬁned as skull fracture, intra-
cranial hemorrhage, subdural or epidural hematoma and brain
contusion diagnosed by imaging. Soft tissue injury was divided into
laceration with suture, laceration without suture, abrasion, swelling
and tongue bite. Dental injury was categorized into dental loss,
dental fracture, severe injury needing intervention and minor injury.
Type of accident (car or motorcycle) and pedestrian or driver was
recorded. For the control group, we gathered information from age
and sex matched participants who never experienced any seizure. To
be in the same socio-economic class, they were selected from the
healthy family members of the patients attending the same medical
center.
This study was conducted with approval of the Ethics
Committee of Shiraz University of Medical Sciences under the
grant number 88-4562 from Shiraz Neurosciences Research
Center. Statistical analyses were performed using multiple logistic
regression and Chi-square tests. Results are expressed as absolute
frequencies and percentages where appropriate. Descriptive
results are presented as the mean value  standard deviation
(SD). Spearman non-parametric correlation (r) carried out for
continuous variables with a normal distribution. P value < 0.05
was considered as signiﬁcant.
3. Results
Two hundred sixty four patients with epilepsy and 289 healthy
controls were included in this study. Demographic characteristicsTable 2
Mild and severe injuries in patients having various seizure types and the risk of injury 
Seizure (total no. of seizures) Types of injury No. of injuries (%) 
GTCS (5680) Mild 1240 
Severe 50 
CPS (8739) Mild 74 
Severe 3 
SPS (7318) Mild 0 
Severe 0 
Myoclonus (5152) Mild 1 
Severe 0 
Absence (1602) Mild 3 
Severe 0 
P, P value; OR, odds ratio; CI, conﬁdence interval; GTCS, generalized tonic–clonic seizuof patients and control group are outlined in Table 1. One hundred
forty seven patients (55.7%) had localization-related (focal)
epilepsy, 102 patients (38.6%) had generalized epilepsy, and 15
patients (5.7%) had unclassiﬁed epilepsy. Twenty one patients (8%)
were mentally handicapped. The most prevalent seizure type was
generalized tonic–clonic seizure (primary or secondary), which
was reported in 186 patients (70.4%) (any time during their
illness). Complex partial seizures (CPS) were reported by 59
patients (22.3%), myoclonic seizures by 41 (15.5%), simple partial
seizures (SPS) by 32 (12.1%) and absence seizures by 12 (4.5%).
Eighty four patients (31.8%) had more than one seizure type. One
hundred thirty seven (52%) patients reported that their seizures
occurred at home. Other places for seizure occurrence were work,
school, street and during sport. Two hundred forty one patients
(91.2%) reported having at least one seizure in the past 12 months
and 125 patients (47.3%) report at least one injury in the past
12 months. One hundred eleven (42%) patients had at least one fall
with their seizures. Twenty three patients (8.7%) reported severe
injuries and 117 (44.3%) patients had mild injuries. Fifteen (5.6%)
patients had both mild and severe injuries. Most patients [43.6%
(115 patients)] reported having soft tissue injury. This was
followed by dental injury [12 patients (4.5%)], burn [12 patients
(4.5%)] and head injury [5 people (1.9%)].
A total number of 28,491 seizures and 1371 physical injuries
(53 severe and 1318 mild injuries) were reported. Of 53 severe
injuries, 50 (94.3%) were due to GTCS and 3 (5.7%) occurred with
CPS. Severe injuries were 2.9 times more frequent among patients
having GTCS compared to healthy control; however this was not
statistically signiﬁcant (P = 0.07) (Table 2). No one reported having
severe injuries due to SPS, myoclonic, or absence seizures. Seven
(2.6%) patients reported having multiple severe injuries. All of
these seven patients had GTCSs. Five of these seven patients had
more than 100 seizures per year. Mild injuries were 10.3 times
more frequent among those with GTCS compared to healthy
control; this was statistically signiﬁcant (P = 0.001) (Table 2).
Types of the injuries in relation to various seizure types are
summarized in Table 3. Among soft tissue injuries, 55.1% (711/
1290) were tongue bites, 35.4% (457/1290) were lacerations in
extremities or face without need for suturing, 5.9% (77/1290) were
severe lacerations, which needed suturing and 3.5% (45/1290)per seizure compared to healthy control (percent, OR and CI) in 12 months period.
% risk of injury per event OR, 95% CI; P compared to control
22 10.9, 6.8–17.4; 0.0001
0.9 2.9, 0.8–10.2; 0.075
0.8 0.7, 0.4–1.3; 0.288
0.03 0.9, 0.3–2.6; 0.906
0 0.7, 0.3–1.5; 0.408
0 1, 0.3–3.9; 0.887
0.02 1.4, 0.7–2.7; 0.333
0 1.6, 0.6–4.6; 0.390
0.2 2.6, 0.8–8.9; 0.111
0 0.9, 0.1–7.7; 0.962
re; CPS, complex partial seizure; SPS, simple partial seizure.
Table 3
Type of the injury (number and percent) in relation to various seizure types.
Burn (%) Fracture (%) Head injury (%) Soft tissue injury (%) Dental injury (%) Submersion (%) Accident (%)
GTCS total = 5680 25 (0.4) 17 (0.3) 6 (0.1) 1213 (21) 27 (0.5) 0 2
CPS total = 8739 3 (0.03) 0 0 73 (0.8) 1 0 0
SPS total = 7318 0 0 0 0 0 0 0
Myoclonus total = 5152 0 0 0 1 0 0 0
Absence total = 1602 0 0 0 3 (0.2) 0 0 0
Table 4
The association between patient’s characteristics and occurrence of physical injuries.
All injuries (RR, 95% CI; P) Mild injuries (RR, 95% CI; P) Severe injuries (RR, 95% CI; P)
Age NA; 0.203 NA; 0.609 NA; 0.544
Gender 1.1, 0.9–1.4; 0.239 1.2, 0.9–1.4; 0.208 1.3, 0.9–1.8; 0.112
Education NA; 0.545 NA; 0.467 NA; 0.296
Employment 0.9, 0.7–1.1; 0.374 0.8, 0.6–1.1; 0.192 1.2, 0.7–1.8; 0.557
Neurodevelopmental delay 0.9, 0.8–0.99; 0.021 0.9– 0.8–0.98; 0.009 0.9, 0.8–1.1; 0.891
Having fall 2.8, 2.0–3.8; 0.001 2.8, 2.0–3.8; 0.001 2.6, 2.1–3.1; 0.001
Uncontrolled seizures 0.2, 0.1–0.5; 0.001 0.15, 0.05–0.5; 0.001 0.6, 0.4–2.8; 0.330
Preceding aura 0.7, 0.5–1.02; 0.065 0.7, 0.5–1.1; 0.082 0.7, 0.3–1.5; 0.350
Preceding myoclonic jerks 1.0, 0.5–2.1; 0.930 1.2, 0.6–2.4; 0.672 1.3, 0.4–4.0; 0.641
Drug compliance NA; 0.998 NA; 0.759 NA; 0.397
Polypharmacy 1.1, 0.9–1.4; 0.359 1.2, 0.9–1.5; 0.277 1.7, 1.3–2.3; 0.005
Comedications 1.9, 1.1–3.6; 0.048 1.9, 1.0–3.5; 0.045 1.4, 0.5–3.5; 0.541
Comorbidity 2.2, 1.3–3.7; 0.003 2.1, 1.2–3.4; 0.005 0.7, 0.2–1.9; 0.450
P, P value; RR, relative risk; CI, conﬁdence interval; NA, not applicable.
Table 5
Relative risk of various types of injuries in patients compared to control group.
Type of injury Patients (%) Control
group (%)
RR, 95% CI; P
Burn 4.5 1.4 3.28, 1.07–10.57; 0.039
Fracture 5.3 2.8 1.91, 0.82–4.49; 0.135
Head injury 1.9 0.7 2.73, 0.53–13.98; 0.267
Soft tissue injury 43.6 10 4.34, 2.99–6.29; 0.001
Dental injury 4.5 1.7 2.62, 0.94–7.35; 0.082
Car accident 0.4 1 0.365, 0.038–3.48; 0.625
A.A. Asadi-Pooya et al. / Seizure 21 (2012) 165–168 167were minor abrasions and swelling. Of dental injuries, 60.7% (17/
28) were dental fracture, 25% (7/28) were dental loss, 10.7% (3/28)
were minor injuries and 3.5% (1/28) were severe injuries needing
surgical intervention. Sixty one percent (17/28) of burns occurred
in the upper extremities; other sites were legs (25%, 7/28), face
(7.1%, 2/28) and trunk (7.1%, 2/28). The most common fracture site
was nose, which was reported in 35.3% (6/17); other common sites
included upper extremities (4/17, 23.5%) and vertebrae (3/17,
17.6%). All severe head injuries (6/6) were skull fracture; no one
reported intracranial hemorrhage.
The association between severity of injury (mild or severe or
both) and age, gender, education, employment, neurodevelop-
mental status, having controlled or uncontrolled seizures, having
an aura and/or preceding myoclonic jerks, having fall with
seizures, drug compliance, poly-pharmacy, consumption of other
drugs (such as antihypertensive agents, antipsychotic drugs, and
antidepressants), and having co-morbidity (e.g., cerebral palsy,
mental retardation, etc.) is shown in Table 4.
With logistic regression analyses a signiﬁcant model that
incorporated all the variables were not observed to predict either
all injury types (P = 0.842) or severe injuries (P = 0.391). Gender,
neurodevelopmental status, drug compliance, polypharmacy, con-
sumption of other drugs, having an aura or preceding myoclonic
jerks were not signiﬁcantly associated with injury. Likewise, having
GTCSs, gender, neurodevelopmentalstatus, drug compliance, having
uncontrolled seizures, having an aura or preceding myoclonic jerks,
consumption of other drugs, and having comorbidity were not
signiﬁcantly associated with severe injuries. However, sub-analyses
showed that injury was signiﬁcantly related to having GTCSs
(P = 0.001), illiteracy (P = 0.029), having fall with seizures
(P = 0.001), comorbidity (P = 0.02) and having uncontrolled seizures
(P = 0.004). Severe injury was signiﬁcantly related to illiteracy
(P = 0.035), having fall with seizures (P = 0.004) and polypharmacy
(P = 0.048) within the model.
The relative risk (RR) for having injury in patients compared to
control group was 3.42 (95% conﬁdence interval: 2.50–4.69). For
mild injuries RR was 3.88 (95% conﬁdence interval: 2.74–5.50) and
for severe injuries it was 1.80 (95% conﬁdence interval: 0.95–3.42).
The relative risk for various injury types in patients compared tocontrol group are shown in Table 5. In non-parametric correlation
study, mild injury had correlation with GTCS frequency (r = 0.53,
P = 0.001), CPS frequency (r = 0.26, P = 0.026) and myoclonic
frequency (r = 0.36, P = 0.006), but did not have any correlation
with absence (P = 0.39) and SPS frequency (P = 0.65). Severe injury
had correlation with GTCS frequency (r = 0.23, P = 0.001) and
myoclonic frequency (r = 0.26, P = 0.046), but did not have any
correlation with CPS frequency (P = 0.28), SPS frequency (P = 0.32)
or absence frequency (P = 0.56).
4. Discussion
Physical injuries are common in patients with epilepsy. In this
study, about 47% of patients with epilepsy report having at least
one injury in the past 12 months. Most of these injuries were mild
and only 14.4% of patients reported having severe injuries. The
most common injury type in our study was soft tissue injury,
followed by dental injury, burn, fracture, and head injury. Road
accidents and submersions were rarely reported in our patients. In
one study in India on 255 patients with active epilepsy,14 during
the 12 months period prior to the interview, 44.8% of the patients
reported at least one injury; however a quarter of the patients had
experienced serious injuries. Road trafﬁc accidents (3.1%), burns
(2.5%), electric shocks (0.8%) and near drowning (0.4%) were the
commonly reported accidents.14 In another study in UK,3 among
patients who had had at least one seizure in the previous
12 months (n = 344), 35% of the patients reported injuries. Of
A.A. Asadi-Pooya et al. / Seizure 21 (2012) 165–168168these, 24% sustained at least one head injury, 16% a burn or scald,
10% a dental injury, and 6% some other fractures.3 In another study
in UK on 100 patients attending a tertiary clinic,15 27% of the
patients reported seizure-related injuries. Soft-tissue injury was
the most common (61%), followed by burns (17%), head injury
(14%), orthopedic injury (5%), and injuries in water (3%). Finally, in
a population-based study in Canada,16 the overall rate of injuries
limiting activities did not differ between people with epilepsy and
the general population. The reason for differences among these
studies could be due to socio-legal differences and also the study
criteria including the population studied and inclusion criteria. In
the current study, we investigated the patients referred to the only
epilepsy clinic in South Iran, which is a tertiary care center. In Iran,
people with epilepsy are not allowed to drive if they have had any
seizure in the past 3 years. In addition, we live in a dry country and
swimming is not commonly practiced here. Of course, there are
always people who drive, despite the legal prohibition, and swim,
in spite of the precautions and these threatening situations should
not be ignored. Considering all these studies, it seems that people
with epilepsy carry a higher risk for injury, particularly mild
injuries. The risk for having severe injuries in people with epilepsy
is not signiﬁcantly different from healthy people.
We could not ﬁnd a model to predict having injury in patients
with epilepsy. However, illiteracy, neurodevelopmental abnor-
mality, having GTCS or fall with seizures, having uncontrolled
epilepsy, seizure frequency, comorbidity and comedication were
signiﬁcant risk factors for having physical injuries. In previous
studies, signiﬁcant risk factors for injury were generalized tonic–
clonic seizures, high frequency of seizures, seizures with a fall,
seizure severity, and number of drug-related adverse effects.3,15
Seizure type (GTCS vs other types), severity, frequency and having
fall obviously put the patients at risk of having injury. Comorbidity
and comedications may add to the drug-related adverse effects and
therefore, add to the risk of having injury. For example, drowsiness
is a common side-effect of antiepileptic drugs1,17 and it could
happen due to hypnotic drugs or in patients with psychiatric
problems as well. Patients with neurodevelopmental abnormality
and illiterate people might have problems coping with their
limitations in daily life (e.g., driving, swimming, etc.) and hence
might be at more risk for injury. Further prospective studies may
conﬁrm these ﬁndings; however strategies for injury prevention
should be discussed during routine visits in patients with epilepsy,
particularly in those who are probably prone to having physical
injuries (due to having any of the above-mentioned risk factors).
5. Limitations of the study
1. A retrospective study introduces recall bias and therefore, might
not be complete.
2. In this study, patients with epilepsy have been identiﬁed
through a tertiary referral center and they do not represent theentire epilepsy population; therefore, the results of the study
might not be applied to all people with epilepsy. However, the
fact that this is the only epilepsy clinic in the region may
overcome this problem, at least to some extent.
3. We do not know if all of the injuries listed occurred in relation to
seizures in the epilepsy population and we did not tabulate how
many injuries occurred unrelated to seizures in this population.
4. We may be missing some serious injury and of course deaths
due to study design.
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